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© A bottle boring milling tool. 

© A tool for a numerically controlled machine used 
for machining a enlarged profiled bore in a work- 
piece comprises a boring bar rotatable and axially 
displaceable relative to the workpiece and a milling 
cutter rotatably mounted In the boring bar. The mill- 
ing cutt er is radially jp flyahla relative to the borino 
b ar such that the cutting edges of the milling cutter 
'ma y be advanced both radially and axiaily along a 
pair of NC axes. The milling cutter Is ailapimi lo 
follow a predetermined contour during removal of the 
boring bar from the workpiece thereby to form a 
correspondingly profiled bore. 
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A BOTTLE BORING MILLING TOOL 



Field of the Invention 

The present invention relates to the field of 
bottle boring tools and more particularly to milling 
tools utilizing a milling cutter radially offset from 
the boring bar. 



Background of the Invention 

The invention relates to a tool for a numerically 
controlled machine tool for machining a bore in a 
workpiece, the tool comprising a boring bar rotat- 
able and axiaily dispiaceable relative to the work- 
piece and a milling cutter rotatably mounted in the 
boring bar, the milling cutter having an axis of 
rotation radially offset with respect to the axis of 
the boring bar. 

A tool of this type is disclosed In an article 
"Frasbohren und andere Bohrtechnologien" in the 
periodical "tz fur Metallbearbeitung", 81st annual, 
1987, issue 3/87, pages 21, 22. The "bottle boring 
milling" tool shown therein comprises a rotating 
milling cutter mounted to the forward end of the 
stationary boring bar such that the milling cutter 
removes material from the workpiece in the area of 
the bore center when the boring bar is moved into 
the rotating workpiece. The boring cutting edge 
provided at the boring bar provides for the finish- 
machining. One advantage of this device which 
combines milling and boring operations resides in 
the fact that relatively short chips result ensuring 
good chip control. Furthermore, sufficiently high 
cutting speeds across the whole bore bottom are 
obtained. However, this bore milling tool is not 
capable of making profiled bores, i.e., bottle bores. 

Applicant's German patent application 34 10 
967 discloses a tool for making enlarged profiled 
bores. The application discloses a tool which com- 
prises a rotating boring head having a plurality of 
circumferentially spaced cutting members adapted 
to be radially adjusted during the cutting operation 
by means of a single adjusting device. The tool 
involves merely a boring operation providing rela- 
tively long chips which may cause problems as to 
chip control. This may detrimentally affect both 
operational reliability and service life. 

It is a primary object of the present invention to 
provide a tool adapted to make enlarged profiled 
bores while ensuring good chip control. 

To this end, a tool of the above-defined type is 
characteriz d according to the present invention in 
that the milling cutter is mounted for radial move- 
ments relative to the boring bar. 



Preferably, the milling cutter has cutting edges 
facing in the direction of removal of the boring bar 
and radially projecting beyond the outer periphery 
of the boring bar when the milling cutter is in its 

s operative position. 

The tool of the present invention allows both 
for axial and radial movements of the cutting edges 
of the milling cutter along a pair of NC axes. Said 
axial movements result from axial movements of 

70 the boring bar while said radial movements result 
from radial movements of the milling cutter relative 
to the boring bar. The tool is adapted to follow a 
profiled contour when the boring bar is removed 
from a preformed bore of the workpiece, with the 

15 milling cutter providing for the finish-machining of 
the profiled bore. Using a milling cutter results in 
relatively short chips ensuring good chip control. 
High operational reliability and long service life 
result therefrom. 

20 Preferably, the boring is stationary while the 
workpiece rotates. However, relative movement be- 
tween the boring bar and the workpiece could be 
obtained by making the boring bar rotate and hold- 
ing the workpiece stationary. 

25 The radial movements of the milling cutter rela- 
tive to the boring bar are obtained either by means 
of an excentric spindle having an axis of rotation 
radially offset relative to the axis of the boring bar 
and rotatable in the boring bar. or by means of a 

30 slide which is mounted to the boring bar such as to 
be radially movable relative thereto. 

An example of the invention will now be de- 
scribed with reference to the drawings, in which: 
Fig. 1 is a longitudinal cross section of a 

35 bottle boring milling tool for making an enlarged 
profiled bore according to the present invention; 

Fig. 2 is a transverse cross section of the 
tool of Fig. 1 ; 

Fig. 3 shows various shapes of bores which 

40 may be formed by the tool of Fig. 1 and 2. 

Tool 2. shown in Fig. 1 and 2, is adapted to 
machine a bore in a workpiece 4 schematically 
shown in Fig. 1 by dash-dotted lines. More pre- 
45 ciseiy, tool 2 serves to enlarge a preformed cylin- 
drical bore 6 such that it obtains a profiled contour. 

For explanatory purposes a plurality of work- 
pieces 4a to 4i having differently shaped bores 
which may be machined by tool 2 of Fig. 1.2 are 
so shown in Fig. 3. 

Tool 2 comprises a boring bar 1 0 provided with 
a plurality of circumferentially spac d guide mem- 
bers 12 for guiding boring bar 10 in cylindrical bore 
6. Workpiece 4 and boring bar 10 are rotatable and 
axiaily dispiaceable relative to each other. Prefer- 
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ably, boring bar 10 is stationary while workpiece 4 
rotates; as an alternative workpiece 4 could be 
stationary whil boring bar 10 rotates. 

An excentrlc spindle 14 is rotatably mounted in 
an excentric bore of boring bar 10. Excentric spin- 
dle 14 excentrlcally receives a milling cutter 16. 

Milling cutter 16 comprises a milling head 18 
projecting from the forward end of boring bar 10 
and excentric spindle 14, and including a plurality 
of circumferentially spaced cutting members 20 
provided with cutting edges facing away from the 
forward end of tool 2 (to the right in Fig. 1). Milling 
head 18 is fixed by means of a bolt 22 to a drive 
spindle 24 which is excentrically mounted In excen- 
tric spindle 14 by means of bearings 26 and 28. 
Drive spindle 24 is connected via a (schematically 
Indicated) cardan shaft 30 to a drive shaft (not 
shown) which is rotatably driven by a drive (also 
not shown). 

As may be seen from Fig. 1 and 2. the axis A 
of drive spindle 24 and accordingly the axis of 
rotation of milling cutter 16 are radially offset rela- 
tive to the axis of B of excentric spindle 14 by a 
distance a, while axis B is radially offset relative to 
the axis C of boring bar 10 by a distance b as is 
shown in Fig. 2. If excentric spindle 14 is rotated 
by adjusting means (not shown) in boring bar 10, 
the radial spacing between the axis of rotation a of 
milling cutter 16 and the axis C or boring bar 10 is 
changed; i.e. ( the cutting edges of milling cutter 16 
are radially displaced relative to axis C or boring 
bar 10. 

Operation of the tool as described is as follows: 
Initially milling cutter 16 is moved into its radially 
innermost position; to this end excentric spindle 14 
is rotated by the adjusting means (not shown) in 
boring bar 10. Thereafter boring bar 10, together 
with milling cutter 16, are moved into the per- 
formed cylindrical bore 6 of tool 4. Workpiece 4 
and milling cutter 16 are driven such that they 
rotate about their axes C and A, respectively. In 
order to have milling cutter 16 from the profiled 
contour 8 both axial and radial movements of mill- 
ing head 18 are required. To this end. boring bar 
10, together with milling cutter 16, is moved in the 
direction of removal from bore 6 (to the right in Fig, 
1) and simultaneously excentric spindle 14 is rotat- 
ed by the adjusting means (not shown) so that 
milling head 16 performs a radially outward move- 
ment relative to boring bar 10. In this manner, a 
profiled contour 8 is machined into workpiece 4. 



placeabl relative to the workpiece and a milling 
cutter rotatably mounted in the boring bar, the 
milling cutter having an axis of rotation radially 
offset with respect to the axis of the boring bar, 
5 said milling cutter is mounted for radial movements 
relative to the boring bar. 

2. The tool of claim 1 wherein the milling cutter 
has cutting edges facing in the direction of removal 
of the boring bar and radially projecting beyond the 

70 outer diameter of the boring bar when the milling 
cutter Is In its operative position. 

3. The tool of claim 1 wherein the milling cutter 
is mounted in an excentric spindle having an axis 
which Is radially offset with respect to the axis of 

75 the boring bar and which is rotatable in the boring 
bar to cause said radial movements of the milling 
cutter. 

4. The tool of claim 3 wherein the milling cutter 
includes a drive spindle excentrlcally mounted in 

20 said excentric spindle, which drive spindle is con- 
nected to a drive shaft concentric to said excentric 
spindle by means of a cardan shaft. 

5. The tool of claim 2 wherein the milling cutter 
is mounted in a slide which is mounted to the 

25 boring bar to be radially displaceable in order to 
cause said radial movements of the milling cutter. 
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Claims 

1. A tool for numerically controlled machine 
tool for machining a bore in a workpiec . the tool 
comprising a boring bar rotatable, and axially dis- 
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